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ABSTRACT

The objective of this thesis is to illustrate to

finapcial managers 1in the Practical Comptrollership Course

(PCC) some of the potential for microcomputers inm buiget

preparation and execution. This will be accomplished

through the use of a tutorial on electronic spreadsheets and

databasss, and a simulated budget generated using an

electroaic spreadsheet. The background of nmicrocomputer

- implemeatation into the federal government and commercial
- industry and the problems encountered in this iaplementation
are presented. The theory of tutorial development, along

° with a methodology which wuses a 1layered procedure is
a: discussed and used to develop the tutorial which resulted
l from this thesis.  The tutorial manual is enclosed as
?;j Appendix A and theﬂﬁtbéram is enclosed as Appendix B. It is
i- recoomended that this tutorial be included as a requirement

for all PCC students. ) oy
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I. INTRODUCTION

A. NEC3SSITY FOR TRAINING

Wita the cost of microcomputers steadly decreasing, at
the same time as their processing capability is increasing,
automatad budgeting and budget execution software is being
implemented or encouraged at many commands. Commander,
Naval Lagistics Command, Pacific Fleet, for example, has
designel and distributed to all its' suboriinate commands a
ricrocoaputer based, budget preparation, submission and
execition application software package. This package 1is
designel using a commercially prepared spreadsheet software
package. it allows the user to develop their budget on the
microcoiputer in the format required by COMNAVLOGPAC. To
submit their budget, a command merely makes a a copy of the
budget spreadsheets on a separate disk and forwards it to
COMNA VLIGPAC. As the budget vworksheet disks are received,
COMNAVLIGPAC updates their total budget from the disks. As
the budjet year progresses commands update the COMNAVLOGPAC
- data by sending an updated disk with their current status

v
PR i
e
Boel 4

el

- recordel on it. This package will be used for the

ifj submission of the pext annual budget by the subordinate

Ei commands.

p‘ The financial manager that must use microcomputers and
: the associated software to implement the commands own

.
o1

'_ l‘ .’q‘

automnatad budgeting system, or one distributed from a senior
.- command, has little training available within the Department
of the Navy that prepares the manager to use modern hardware

L
f _ and software. The requirement for a financial manager to
Lf; use and understand microcomputers and specific application
. packages has not existed in the past. Now the financial
®
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manager finds that the requirement for this knowledge is
becominjy a necessity as the croliferation of microcomputers
fq contin tes throughout the federal government [Ref. 1: p. 23].

B. PURPOSE OF RESEARCH

Givan this lack of formal training within the Department
of the WNavy, the primary objective of this thesis 1is to
develop a tutorial explaining the wuse of a typical
commercially available spreadsheet and database, and the use
of such a spreadsheet in the preparation of a command
budget. The tutorial will be used by the students of the
Navy Practical Com; rollersh. Course as an introduction to

"

microcoaputers, spreadsheet and database software packages
and their use in budget preparation and execution.

C. SCOPE OF RESEARCH

e A A Al b0 we ge an an g
Vo

TLis thesis will examine the introduction and growth of
the microcomputer industry and their implementation into the
Department of Defense (DOD) and commercial industry. The
regqulations within the the Department of the Navy (DON)

rrr‘rr—r'-i r'

which jovern the procurement of wmicrocomputers will be
reviewel.

The theory behind developing computer aided 1learning
(CAL) material will be discussed and a particular
methodology will be presented and used to implement a
microcoaputer based tutorial. The tutorial will be directed
towards financial managers in the Navy who are attendiag the
Practical Comgtrollership Course {PCC) at the Naval
Postjraluate School, Monterey, Ca.

There are thirteen major claimants, all wath different
budget input and databise reguirements. Therefore the
Q;; spreadsheets, databases and budgets will be generic and not
- Girectel towards a specific com.and.

10
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D. THESIS ORGANIZATION

Chapter One has discussed the necessity for training,
the purpose of the research and the scope of the research.
Chapter Two will discuss the growth of microcomputer usage
in 1indistry and the federal government. It will 1also
discuss the void 4ir training in microcomputers for the
Navy's financial managers and the need for this void to be
filled. A project 1is proposed to develop a aicrocomputer
based tatorial to f£ill the void. Chapter Three will discuss
theory behind designing computer based courseware and a
methodology to be used in developing this project. Chapter
Four will discuss how the methodology presented in Chapter
Thre2 was applied to the project. Each step of the project
is brokan down into its separate components and expanded to
result in the final product. The hardware and software
requirel to wuse the tutorial which resulted from this
projact are discussed in Chapter Five. Chapter Six
recoamends how the tutorial should be used and monitored in
the futare. There are two aprendices. Appendix A contains
the tutorial manual to be used in conjunction with the
course. The software listing is located in Appendix B.

1




II. BACKGROUND AND PURPOSE

A« GROWTH OF MICROCOBPUTER UOSAGE IN INDUSTRY

Sirce the first introduction of non-tactical computers
into th2 federal ,overnment by the Census Bureau in 1952,
the number of computers in use by the various agencies has
continued grow. This growth was slowed by the enactment of
ti» Brooks Act of 1965 Iin the early 1960's Congressman
Bruoks saw the comnti : grow of comput - ° 1imn the
governm2nt beginning to spread i an uncontro. d manner,
vith few restrictions. Most systems were acguired with sole
source contracts, without attempting to receive competitive
bids from the various manufacturers. The Congressman felt

that this procurement procedure was raising the governmernts

- P
o, .

costs in computer procurament. Therefore the Brooks Act of
1965 was introduced and passed to ensure the federal

'i.
'

government procurement of computers was as economic and
efficieat as possible. It did not stop the growth in use of
{} computers in the federal government but, rather, served to

: -
2 Lt g e
. v 2

slow th2 growth somewhat.
In recent years the advances in technology Las reduced
the size and cost of computers, giving birth to the

microcomputer. The original computers required rooms of
cabinets filled with +the state-of-the-art tubes. These
systems were programmed in machine language code which was
unintelligible by anyone other then the trained computer
scientists. Programming the systems was a lonyg process
which involved the setting of a series of switches in the on
or of f position, The systems were designed to work on one
pro¢ 3s at time. Wit! the introducti: of tramsi tors and

intejrated -ircuits th size and powe¢ requiremeuts wvere

12
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reduced to a small percentage of what they had previously
been. The processing capabilities of aicrocomputers
increasad 1in speed and also included the «capability to
process more than one program or user at the same tinme.
With the advent of very large scale integration <circuits
(VLSI), which resulted in the development of the
processs>r-on-a-chip, came the birth of the microcomputer.
The capabilities of the microcomputer increased from the
single aser low level language system to the multiuser, 4th
generation language systems.

Whea microcomputers were first introduced on the market
they were not much more than a toy for the wealthy due to
the high cost, or a challenge for the electronic hobbyest
due to the small internal memory size and lack of

comnercially available sof tvare. They were normally
purchas2d as part of an electronic hobby kit or
correspondence traininj course, The user was regquired to

assemble, test, and program the computer. Fhen assembled it
woull solve problems which would be considered trivial to
the user of a modern microcomputer.

Software written for the first microcomputers was not
portabla; it could not be used on microcomputers
manufactured by different companies. Most of the software
was proluced for a particular equipment configuration. The
software which was available commercially hal prograaming
faults (bugs), and was not sophisticated enough to be used
in commarcial or office applications. These problems with
software kept the business world from exploiting the
potential of early microcomputers.

in addition to the problems of software availability,
the first microcomputers were not reliable enough to be
considered for use in a business or office eavironment. The
quality assurance problems with these first microcomputers
is docuaented by the ma jor recall by Apple computers of one
of their first microcomputer lirnes due to design problenms.

13
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In 1980 the advances in technology and reliability of

the hardware and the availability of dependable,
commercially packaged, portable software were at a level
acceptable to the business world. In 1981 International
Business Machine (IBM), introduced its*' first microcomputer.
Now wita the worlds largest computer company manufacturing
microcoaputers, the business world began to look at them as
more than just a toy. Software development companies
started to produce a wide variety of software packages in
larger juantities, and of better guality. Although there
were a0 required or accepted standards for the
microcoaputers, many manufacturers attempted to develop
systems that vwere compatible with the IBM aicrocomputer.
This unofficial standardization provided the the necessary
ingrediant to allow the software to become portable.

The typical microcomputer system is configured with the
following equipment components; a processor unit, read oanly
memory (ROM) which contains instructions to handle routine
internal functions, random access memory (RAM) which stores
the Jata or program currently in use, secondary storage
devices such as floppy and hard disk drives to store data
and projrams outside of the main memory, a monitor for the
computer to output to the user using a non-permanent mediuam,
and a pcinter to output to the user with a permanent meliua.
The 2arly 1980's saw the development of microcomputers with
greater processing power, increased memory size, and faster
secondary storage devices. Four and eight bit systems were
replaced by sixteen and thirty-two bit processors.
Increasing the bit size of the processors increases the
amount of lata which can be handled in a step by the
processar, which translates into faster operations. Sixteen
and forty-eight thousand byte memories were replaced by two
hundred and fifty-six thousand byte and larger memories.
Cassetta tapes were replaced by floppy and hard disk drives.

14




This gr2ater processing power, increased memory size, and
faster secondary storage devices, combined with the advances
in software prompted the acceptance and increased use of the
microcoaputer in business.

B. GROATH OF MICROCOMPUTER USAGE IN THE DEPARTHENT OF
DEF3NSE

The introduction of the microcomputer into the federal
governm2nt has been slower than in the private industry.
One of the reasons for this has been the procurement
regqulations which the agencies of the feleral government

must operate under. As an example, 1in the Navy, the
purchas2 of equipment falls under two categories; expense
and investment afppropriations. Expense appropriations
finance the <cost of ongoing operations and maintenance
(OEM,N), military pay (MPN), and family housing (FHN). The
local commander can finance the Jaily operations of his
commaind through O&M,N funds provided in an Expense Operating
Budget (EOB), and can use 0&M,N funds for operating expenses
and equipment purchases up to a $3000 per system 1limit.
Public law prohibits the procurement of any equipment which
exceeds $3000 per 1line item from O0O&4,N funds. Further
complicating the procurement of microcomputers for a local
commandar is the Navy's definition of a computer systen.
All components of a microcomputer, such as the processor,
monitor, printer, modem, and expansion memory boards, are
considered together in defining the systea. The sum of the
cost of the components must be less than $3000 if it is to
be purchased from O0&M,N funds.

Investment funds on the other hand are for major
procurements and construction. Praocurement covers specific
items sach as aircraft (aPN), weapons (WPN), shipbuilding
and conversion(SCN), and other items over $3000 (OPN).

15
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Procureaent of non-tactical computer systems costing over
$£3000 wyuld occur under OPN funding. OPN funds are normally
distribated from tlhe headguarters commands for specific
projects that have been approved through the <chain of
conmand.

Until recently, the cost of a microcomputer system had
been jreater than tke 33000 limit for the o5 M, N
appropriation and could not be purchased utilizing o54,N
funds. To purchase a system would require procurement using
the procedures of Secretary of the Navy Instruction
(SECNAVINST) 5230.6, Delegation of Automatic Data Processing
Arproval Authority and Acquisition/Development Thresholds.
OUnder tais instruction microcomputer acguisition would fall
b into tw> possible catejories:
fii 1. 1innual aggregate total cost for purchase or rental of

iutomated data processing equipment (ADPE), software
] ar services does not exceed $10,000.

2. ADPE, software or services is greater than $10,000.
If a microcomputer system costs less than $10,000 the system
woull b2 procured usiny OPN funds on a local small purchase
contract. If a microcomputer system will cost less than
$10,000 the system would be subject to Automatic Data
Processing (ADP) approval level thresholds. These threshold
levels are:

. A $50,000 limit for the lowest level approval for a
system which a commander desires to procure through a
30le source contract.

2. A $300,000 limit for the lowest level approval for a
system which a commander desires to procure through a

competitive bid process.
If a3 computer system costs less than 350,000 the lowest
level commander, such as Commander, Naval Telecommunications
Command (COMNAVTELCOM), could approve procurement of the
system through a sole source contract. If a computer systenm

16
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Eﬁ wvill cost less than $300,000 COMNAVTELCOM could approve

procurement through a competitive bid process. To receive
the approval for the acquisition of ADPE a command must
submit a Mission Element Need Statement (MENS), in
accordance with SECNAVINST 5231.1, Major Automated
Information Systems Approval Process. A MENS describes a
mission deficiency, provides a study of alternative

solutions to correct the deficiency, and identifies the
estinat2d costs associated with each action to the decision
maker. Submitting a MENS for approval to one of the ADP
approval authorities puts the command in competition for the
limited dollars the particular authority has for ADPE.

Another reason for the slow introduction of the
microcoaputer into the Department of Defense (DOD) was the
size and age of the federal government. This old
established system 1is made up of many old established
agencies with o0ld establishked practices and methods of
handliny data. An influx of nmicrocomputers would have

5 GG A
. A .
. .' e s .

requirel the rethinking and redesigning of the established
metnods of doing business. The profit motive is not present
in the government as in most commercial enterprises which
will bring about change if shown a more profitable way of
doing basiness. Cost effectiveness, which is of concern to

. LICANLNE R
- A .
- DA

marnajers in a government agency, is a motivator which is not
as powarful as the profit motive. Cost effectiveness
analysis is normally based upon showing more benefits froam

LR
»

Q the idea or system under comsideration than the costs to

LR o

implement the idea or systen. If all the benefits wvere
tangible ones there would be no guestions as to the cost

effectiveness. But when most of the benefits are intangible
[ ones th2 value of a system becomes more a gquestion of how
(. one weijhes the Lenefits against the costs. There were few
' younjy naw agencies being started which would not bhave to
redesign their methods of doing business in order to
o - inteyjrate computers into their daily procedures.
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Private industry was not hampered by all the same
factors affecting the slow rate of microcomputer
introduction into the federal government. The procurement
procedures of commercial corporations vary between =2ach
company. Some have reguirements which are as involved as
those ia the federal governaent, while others have minimal

restrictions on the procurement of microcomputers. This
range of procurement requirements resulted in some companies
E} being quicker than others in introducing the microcomputer
: into tha2ir daily routine. There were always new companies
h. coming into existence which did not have to overcom2 a

corporate fear of computers that may have existed in an
older company. Establishing the.r orgamnization arouni a
microcoaputer system was relatively easy and a potentially
profitable idea if properly accomplished.

Py

In the last few years, the influx of microcomputers into
the fedaral government has dgreatly increasei. There was an

11.3% iacrease in spending on ADPE hardware in 1983, with
the 1largest increase going towards the purchase of
microcoaputers [Ref. 2: p. 1] In October of 1983 a
contract was let to purchase 6000 Zenith Data Systenms
microcoaputers over three years by the Air Force, Navy and
Marines for productivity improvement applications. 17000

applications for the 6000 micorcomputers were receivel in
the first eight months after announcement of the contract
[Ref. 3: p. 62].

Because of this sudden growth of microcomputers in the

federal government, the General Services Agency (GSA) is
attempting to establish government wide initiatives to

;;‘._'ff
&g
.
8
=

control the proliferation of mnicrocomputers and assist

v
.

r agencies 1in making intelligent decisions regarding the
a procureaent of microcomputers [Ref. 1: p. 8&8&]. These
o initiatives include:
2
E 1. DJevelopment of precise justification procedures.
@ 2. 3stablishment of review and approval procedures.
b .
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3. Z3Sstablishment of an evaluation program.

4. Bstablishment of a buyer's guide for microcomputers.
5. Develorment of procurement vehicles for hardware and
sSoftvare.
6. Development of a nationwide maintenance contract.
The GSA Office of Information Resources Management has
distrib.ted a handbook, "The End Users Guide To Buying Small
Computers". This handbook walks the non-ADP manager through
.he steps of planning and procurement of a microcomputer.
It aids the federal employee unfamiliar with microcomputers,
and reluces the uncertainty about obligations under the
federal procurement regulations. The cost of many
microcoaputers systems configured for typical business
applications has fallen below the $3000 limit, making it
possible for local commanders to purchase 1 system costing
less than $3000 without external approval. Reguests and
justifications must only be routed and approved within the
local cHhmmand. Requests get the priority in both time and
dollars that the local commander desires, greatly reducing
the tim2 frow inception of a new system to implementation.
The 35SA has opened 2 stores, one in Washington D.C. and a
second in Philadelphia, which carry 16 lines of
microcoaputers. These stores provide free training,
equipmeat burn-in, (running the eguipment for two hours to
check the system for probleas), and a thirty day unlimited
guarantee. The first store in Washington D.C. estimated $2.5
million in sales for the first year, but actually exceeded
$8 million. [Ref. 4: p. 44].

This influx of microcomputers into the feleral
governmant will affect the financial managers of the Navy.
Financial wmanagers at commands subordinate to Coammanier,
Naval Logistics Command Pacific, all received a
microcoaputer and software this past year, and have already
been affected by the microcomputer expansion. The
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instructions received with the package stated that ill

conminds were to use them for their next budyet submiss _on
and bulget execution cycle. These commands cannot avoid
directiag their interest towards the operation and usage of
a microcomputer.

The Navy currently offers little instruction in
microcoaputers. An informal survey of the January and
February 1985 Practical Comptrollership Course {(pCC)
students indicated that more than half of the students (30
out o2f 59) had never used a microcomputer. Of those who
usel microcomputers at work one person indicated they had
receivel the benefits of formal command training, ° 1 were
F self taught, and sixteen had received the bene ts of |
- on-the-job training or a manufacturer's tutorial. TWo |
fj indicatad they were essentially untrained. If these results
are indicative of training provided to financial managers
throughout the Navy, these managers are ill-prepared to to
utilize <current microcomputer technology. Many of the
manajers received both their education and early work
experience at a time prior to the wide introduction of the
compatesr technology. If they do have experience with
computers in “heir education or work experience it was most
likely «ith t: > older, unsophisticated, batch type operatir j
systenms. Th. provides little value in dealing with the
challenjes of today's microcomputers.

C. PURPOSE

N AR P
. Vet e

The PCC is an ideal arena to give a wide variety of the

l".Y

Navy's financial managers the opportunity to obtain hands-on \

:T'A . lr

experience with a microcomputer. Tke students of the PCC |

]

o attend the course at the Naval Postgraduate School (NPS) in
. Monterey, CA, an environment which stimulates a wide variety
;l of learaing experiences during the t. week duration of the
-~
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course. Students would not have the pressure of their

normal laily work requirements keeping them from being able
to spenl time learning <the new technology and how it can
help them. There is also the expertise available at NPS to
assist them when they encounter difficulties. An
introduction to the current microcomputer technology
available in in +this settiny would enhance a financial
manajers abilities to oversee the implementation of the
technolagy at their own commands. This does not mean that
their experience would make them experts in the field, but
the training would allow them to better understand the new
systems introduced into their commands.

The purpose of this thesis is to provide a microcomputer
based titorial for the financial managers attending the PCC.
The primary objective is to write a tutorial that could be
implemeated on a portable microcomputer which could be
carried back to the students motel roon. With a tutorial
guide and a short presentation in the class, the stuient
could cormplete a hands-on tutorial in three to four hours
during the everning. Upon completion of the tutorial the
student should have gained a rudimentary expertise in
operating a microcomputer.

A s2condary objective of the tutorial is to provide the
student with a basic understanding of various off-the-shelf
softwar2 programs that may be useful in accomplishing their
routine daily assignments. The student will gain an
understanding of off-the-shelf spreadsheet programs and how
they ar2 similar to the manually manipulated spreadsheets
they currently use. They will also gain an understanding of
how an electronic spreadsheet is constructed by putting the
knowled je gained in the tutorial to use in completing a
worksheat. A realization of the flexibility provided by
electronic spreadsheets in developing "what-if" scenarios ir
budget preparation and execution would be provided through
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the use of a simulated budget exhibit. This section of the

»

1

tutorial is designed to simulate the budget submission and

b4 SRS AL A

adjustm2nt phase of the budget cycle, showing how the
electronic spreadsheet will quickly analyze and summarize
alternative actions available to a command.
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e

The tutorial would also provide an introduction to
off-the-shelf datatase prograams. The student would recesive
some basic database thzory, be allowed to manipulate a small
database and receive a rudimentary understanding of the
pc :r Jf inexpensive dJatabase software in maintaining a
cc .aands information.

D. SUMTARY

The influx of microcomputers into the DOD will soon be
affecting most managers. The tradition of first
implementing computer systems in the comptroller department
has been broken in tha case of wmicrocomputers. The user
friendliness of microcomputer sof tware has allowed
non-tecanical personrel in all departments to develop their
own @microcomputer systens at the same rate as the
comptroller department. Financial managers are still being
movedl tow is the usage of these systems faster than they
are abl2 to find training. This requires the financial
manajer to search for this training on their own. The
Practical Comptrollersaip Course is an ideal location to
make this training available to them, because this course is
attendel by a large cross-section of the Navy's financial
managers.

The microcomputer training must be developed using
proven aethods in tutorial development which will provide an
organiz=2d, step-by-step procedure. The training must also
consider the potential student population which will use the
tutorial. A method which will accomplish this is introduced
in Chapter 3.
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